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ACRONYMS AND ABBREVIATIONS 

Akzo Sikkens 	Former Sikkens Aerospace Coating, Subsidiary of Akzo 

Allied Signal Site B 	Allied Signal Site B, Unit 100 Building 

Amoco Chemical 	Amoco Chemical Company Polystyrene Facility 

Arco Number 5108 Arco Service Station Number 5108 

BRC Boeing Realty Corporation 

BTEX Benzene, toluene, ethylbenzene, and xylenes 

1,2-DCE 1,2-Dichloroethylene 

1,1-DCA 1, 1 -Dichloroethane 

1,1-DCE 1,1-Dichloroethyiene 

Del Amo Del Amo Superfund Site 

DIPE Disopropyl ether 

DTSC Department of Toxic Substances Control 

EPA U.S. Environmental Projection Agency 

ETBE Ethyl tertiary butyl ether 

ILM International Light Metals 

LA RWQCB Regional Water Quality Control Board - Los Angeles Region 

Mobil Oil Refinery Exxon/Mobil Oil Corporation Torrance Refinery 

Montrose Montrose Chemical Corporation of California 

MTBE Methyl tertiary butyl ether 

NPDES National Pollutant Discharge Elimination System 

PCE Tetrachloroethylene 

RCRA Resource Conservation and Recovery Act 

RFI RCRA facility investigation 
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SOW Scope of work 

TAME Tertiary amyl methyl ether 

TBA Tertiary butyl alcohol 

1,1,1-TCA 1, 1, 1 -Trichloroethane 

TCE Trichloroethylene 

TPH Total petroleum hydrocarbons 

Trico Trico Industries 

UAO 	 Unilateral Administrative Order 

UST 	 Underground storage tank 

VOCs 	 Volatile organic compounds 
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COMPILATION AND UPDATE OF OTHER 

SOURCES OF GROUNDWATER INFORMATION 

MONTROSE SITE 

TORRANCE, CALIFORNIA 

DSGWRD 26 - 010 

1.0 INTRODUCTION 

This report is a compilation of the most current groundwater data available associated with 

investigations conducted within the vicinity of the Montrose Chemical Corporation of California 

site in Torrance, California (Montrose). This document has been developed in accordance with 

the requirements outlined in Section 1.4 of the Unilateral Administrative Order (UAO) Statement 

of Work (SOW) (U. S. Environmental Protection Agency [EPA], 2003). 

1.1 PURPOSE AND SCOPE 

The purpose of this report is to provide a compilation of other sources of groundwater 

information available for sites, which have conducted investigations or remedial activities in the 

vicinity of the Montrose site (Figure 1) and that may have an influence on the design of the 

Montrose groundwater remedial system. The sites that were evaluated as described in this 

report were selected based on their proximity to the Montrose site and the footprint of the 

proposed remedial action. Based on the work that was done as part of the advance 

groundwater modeling, all extraction and injection wells as part of the proposed groundwater 

remedy occur within the approximate footprint of the 1995 parachlorobenzene sulfonic acid 

plume in the Bellflower sand. To account for changes in the design of the wellfield as a result of 

future modeling, sites within one half-mile of the one milligram per liter contour of the 1995 
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parachlorobenzene sulfonic acid plume in the Bellflower sand were evaluated (Figure 2). This 

compilation of data does not include the adjacent Del Amo Superfund Site (Del Amo), since they 

are part of the Joint Groundwater Remedy. 

These sites were identified through an Environmental Data Resources report (Appendix A). 

Selected site documents and information were obtained through file reviews conducted at 

various lead agencies and through discussions with agency personnel. File reviews were 

conducted at the following agencies: 

• California Regional Water Quality Control Board — Los .  Angeles Region (LA RWQCB); 

and 

• State of California, Department of Toxic Substances Control (DTSC). 

In compiling the information and data contained in the report, H+A made numerous inquiries to 

the above-mentioned agencies. While, all reasonably available relevant information has been 

obtained, there may be instances that files or reports were not provided to H+A by the agencies 

during the file review. However, in the event that additional relevant information becomes 

available in the future, that information will be provided as a supplemental to this report. 

In accordance with the requirements of the UAO SOW Section 1.4, the scope of the information 

for the sites in this report include, where available: 

• Site name and address; 

• Site location map; 

• Status of investigation; 

• Well construction details; 

• Hydrostratigraphic unit(s) being investigated; 

• Recent history of pumping rates, if any; 

• Water level data; 

• Groundwater gradient and flow direction; 

• Water quality data; 

• Constituents of concern; 
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• Analytes being tested for; and 

• Frequency of groundwater sampling. 

A summary of the status of the sites evaluated ,  has been provided (Table 1). Data available for 

these sites has also been summarized (Table 2). 

Electronic files containing select information has been included on a CD as Attachment 1. The 

CD includes: 

• Well information table including: well ID, x- and y-coordinates, facility/owner, depth, 

screen interval, and status (Table 3) 

• Available 2003 and 2004 water level data (Table 4) 

• Available benzene, chlorobenzene, trichloroethylene (TCE), and tetrachloroethylene 

(PCE) data (Table 5) 

• Well location map 

• Shapefile of facility boundaries 
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2.0 SITE INFORMATION 

2.1 GROUNDWATER SITES 

Sites included in this report are located relative to the Montrose site as shown on Figure 2. A 

narrative summary of groundwater data available for each site is provided in sections 2.1.1 

through 2.1.18. The status and available data for each site are presented in Table 1 and Table 

2, respectively. Documentation obtained for each of the sites is provided in Appendix A through 

Appendix S. Sites with impacted soils where impact to groundwater has not occurred are 

discussed in section 2.2. 

2.1.1 Akzo Sikkens — 20846 Normandie Avenue 

The former Sikkens Aerospace Coatings, subsidiary of Akzo (Akzo Sikkens) site is located at 

20846 Normandie Avenue and is approximately 2,000 feet southeast of the Montrose property 

(Figure 2). The site was used to manufacture specialty aerospace coatings and adhesives by 

the Bostik Division of. the Emhart Chemical Group from 1950 through 1984 and later by Akzo 

Sikkens from 1984 through 1988 (Levine Fricke, 1991). Environmental Control Industries, Inc., 

currently owns the site. The LA RWQCB has acted as the lead regulatory agency for soil and 

groundwater investigations. The site investigation is closed (Table 1). 

The contaminants of concern for groundwater at the Akzo Sikkens site were benzene, toluene, 

ethylbenzene and xylenes (BTEX), oxygenates, and chlorinated solvents specifically, PCE, TCE 

and methylene chloride. Summaries of historical groundwater analytical results for these 

contaminants and for other volatile organic compounds (VOCs) from January 1990 through 

September of 1995 were compiled by Levine Fricke and are provided in Appendix B(Levine 

Fricke, 1995). 
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Site investigations have been conducted since 1984. A total of 15 monitor wells were installed 

in the upper Bellflower aquitard (Appendix B). As of 1997, all monitor wells at this site had been 

destroyed (Levine Fricke, 1995). 

Well construction details have been compiled by Levine Fricke and are provided in Table 3 and 

Appendix B(Levine Fricke, 1990). Water level measurements and water quality samples have 

generally been collected on a semi-annual basis for these wells (Table 2). Historical 

groundwater level data from October 1992 through September 1995 have been compiled by 

Levine Fricke and are provided in Appendix B(Levine Fricke, 1995). Groundwater flow in the 

upper Bellflower aquitard is to the southeast (Levine Fricke, 1995). 

Groundwater remediation at this site inciuded the recovery of 550 gallons of what was assumed 

to be toluene from a recovery well in June 1984 (Levine Fricke, 1991). Soil remediation 

included a vapor extraction system (Levine Fricke, 1995). In 1998, the LA RWQCB issued a No 

Further Action letter for the site (LA RWQCB, 1996). 

2.1.2 Allan's Arco Mini Market — 1605 Carson Street 

The Allan's Arco Mini Mart site is located at 1605 Carson Street and is approximately 5,800 feet 

south-southeast of the Montrose property (Figure 2). The facility is an operating mini-market 

and service station. The LA RWQCB is the lead regulatory agency for soil and groundwater 

investigations. Site investigation is currently active (Table 1). 

The contaminants of concern for groundwater at the Allan's Arco Mini Market site are total 

petroleum hydrocarbon (TPH) as gasoline, BTEX, and oxygenates, specifically methyl tertiary 

butyl ether (MTBE), disopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), tertiary amyl 

methyl ether (TAME), and tertiary butyl alcohol (TBA). Summaries of historical groundwater 

analytical results for TPH as gasoline, BTEX and oxygenates from November 1997 through 

September 2002 were compiled by Waterstone Environmental, Inc. and are provided in 

Appendix C(Waterstone Environmental, Inc., 2002). 
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Site investigations have been conducted since 1997. A total of 3 monitor wells were installed in 

the upper Bellflower aquitard (Appendix C). 

Well construction details have been compiled by Tyree Organization and are provided in Table 

3 and Appendix C(Tyree Organization, Ltd., 1997 and 2002). Water level measurements and 

water quality samples have generally been collected on a quarterly basis for these wells (Table 

2). Historical groundwater level data from November 1997 through September 2002 have been 

compiled by Waterstone Environmental, Inc., and are provided in Appendix C(Waterstone 

Environmental, Inc., 2002). Groundwater flow in the upper Bellflower aquitard is to the 

southeast with a gradient of 0.005 (Tyree Organization, Ltd., 2002). 

A soil vapor extraction system was installed at the site in 2001 and is currently active 

(Waterstone Environmental, Inc., 2002). 

2.1.3 Allied Sianal Site B, Unit 100 Building — 20263 Western Avenue 

The former Allied Signal Site B, Unit 100 Building (Allied Signal Site B) site is located at 

20263 Western Avenue and is approximately 3,200 feet west of the Montrose property 

(Figure 2). The facility operated as an aircraft engine manufacturing facility from 1969 until 

1999 (SECOR International, 2000). The facility is currently owned by MOOG, Inc. The LA 

RWQCB has acted as the lead regulatory agency for soil and groundwater investigations. The 

site investigation is currently active (Table 1). 

The contaminants of concern for groundwater at the former Allied Signal Site B are VOCs, 

specifically 1, 1, 1 -trichloroethane (1,1,1-TCA), 1, 1 -dichloeoethylene (1,1-DCE), 

1,2,4-methylbenzene, 1,35-methylbenzene, toluene, and xylenes. Summaries of historical 

groundwater analytical results for VOCs as well as metals from August 1995 through April 2002 

were compiled by the site contractors and are provided in Appendix D(GeoSyntech, 2002b; 

Parsons Engineering Science, 1997; SECOR International, 2000). 
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Site investigations have been conducted since 1994. A total of 29 monitor wells were installed 

in the lower-perched aquifer and Gardena aquifer, both which seem to correlate with the upper 

Bellflower aquitard (Table 2; Appendix D). As of 1997, 2 monitor wells have been destroyed 

(Parsons Engineering Science, Inc., 1997). 

Well construction details have been compiled by the site contractors and are provided in Table 3 

and Appendix D(GeoSyntech, 2002a; Hydrologue, 1997; Parsons Engineering Science, Inc., 

2000; SECOR International, 2000). Historical groundwater level data from July 1995 through 

April 2002 have been compiled by the site contractors and are provided in Appendix D 

(GeoSyntech, 2002b; Parsons Engineering Science, lnc., 1997; SECOR International, 2000). 

Groundwater flow in the Gardena aquifer is to the southwest with a gradient of 0.001 

(GeoSyntec, 2002b). 

Soil remediation at this site included soil excavation (Hydrologue, 1998). Remedial pumping 

has been occurring at well DVEW-2 since 1998 (GeoSyntec, 2002b). 

2.1.4 Amoco Chemical — 1225 West 196' h  Street 

The former Amoco Chemical Company Polystyrene Facility (Amoco Chemical), also referred to 

as tKe American Polystyrene Corporation, is located at 1225 West 196 th  Street and is 

approximately 1,400 feet north-northeast of the Montrose property (Figure 2). Facility 

operations consisted of formulating polystyrene product using styrene monomer as a process 

raw material since 1962 (Amoco Corporation, 1992). The LA RWQCB has acted as the lead 

regulatory agency for soil and groundwater investigations. Site investigation does not appear to 

be currently active, however, no documentation to indicate that the site is closed was found 

during the file review for this site (Table 1). 

The contaminants of concern for groundwater at the Amoco Chemical site were 1,1-DCE, 

1,2-dichloroethylene (1,2-DCE), TCE, PCE, methylene chloride and 1,1-dichloroethane 

(1,1-DCA). Summaries of historical groundwater analytical results from February 1990 through 
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January 1992 were compiled by Amoco Corporation (Table 2; Appendix E) (Amoco Corporation, 

1992). 

Site investigations have been conducted since 1986. A total of 6 monitor wells were installed in 

the upper Bellflower aquitard (Appendix E). 

Well construction details and groundwater level data were not found during file review for the 

Amoco Chemical Facility. 

Some soil investigation has been conducted at the site. 

2.1.5 Arco Service Station Number 5108 — 21704 Figueroa Street 

The former Arco Service Station Number 5108 .(Arco Number 5108) site is located at. 

21704 Figueroa Street and is approximately 7,100 feet south-southeast of the Montrose 

property (Figure 2). The facility operated as a service station. Underground storage tanks 

(USTs) and associated piping were removed in 1994 (Brown and Caldwell, 1998). The 

LA RWQCB has acted as the lead regulatory agency for soil and groundwater investigations. 

The site investigation is closed (Table 1). 

The contaminants of concern for groundwater at the Arco Station Number 5108 site were TPH, 

BTEX, and MTBE. Summaries of historical groundwater analytical results for TPH, BTEX, and 

MTBE from July 1992 through October 1997 were compiled by Brown and Caldwell and are 

provided in Appendix F(Brown and Caldwell, 1997 and 1998). 

Site investigations have been conducted since 1991. A total of 6 monitor wells were installed in 

the upper Bellflower aquitard (Table 3; Appendix F). As of 1998, all site wells were destroyed. 

Well construction details have been compiled by Brown and Caldwell and are provided in 

Appendix F(Brown and Caldwell, 1992 and 1994). Water level measurements and water 

quality samples have generally been collected on a quarterly basis for these wells (Table 2). 
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Historical groundwater level data from July 1992 through December 1995 have been compiled 

by Brown and Caldwell and are provided in Appendix F(Brown and Caldwell, 1997). 

Remediation of hydrocarbon-impacted soils by vapor extraction was conducted at the site from 

August 1996 until late 1997 at which point soil remediation had been completed (Brown and 

Caldwell, 1998). In 1998, the LA RWQCB issued a No Further Action letter for the site 

(LA RWQCB, 1998). 

2.1.6 Armco Royal Boulevard Land Reclamation — 20950 Roval Boulevard 

The former Armco Royal Boulevard Land Reclamation site is located at 20950 Royal Boulevard 

and is approximately 2,700 feet southeast of the Montrose property (Figure 2). The site, a 

former disposal facility, received wastes from Armco's Torrance steel and machinery 

manufacturing facility from 1956 until 1985 (R.L. Stollar & Associates, 1990). The LA RWQCB. 

has acted as the lead regulatory agency for soil and groundwater investigations. Site 

investigation does not appear to be currently active, however, no documentation to indicate that 

the site is closed was found during file review for this site (Table 1). 

The contaminants of concern for groundwater at the site were inorganics and VOCs, specifically 

benzene, 1,2-DCA, 1,2-dichloropropane and chlorobenzene. Water quality hydrographs 

summarizing groundwater analytical results for selected inorganics and VOCs from June 1988 

through November 1989 were compiled by R.L. Stollar & Associates and are provided in 

Appendix G(R.L. Stollar & Associates, 1990). 

Site investigations were conducted from 1988 through 1991. A total of 10 monitor wells were 

installed (Appendix G). 

Well construction details were not found during file review for this site. Water quality samples 

have generally been coilected on a monthly basis (Table 2). Historical groundwater level data 

for the site wells have been compiled by R.L. Stollar & Associates and are provided in 
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Appendix G(R.L. StoAar & Associates, 1990). Groundwater flow in the upper Bellflower 

aquitard is reportedly to the southeast with a gradient of 0.001 (R.L. Stollar & Associates, 1990). 

2.1.7 Boeing C-6 Facilitv — 19503 Normandie Avenue 

The following sections regarding activities and conditions at the Boeing site were obtained from 

site assessment and monitoring reports. 

The Boeing site is located at 19503 Normandie Avenue and is directly north of the Montrose 

property. The Boeing site consists of approximately 170 acres (Haley & Aldrich, 2003a). A 

number of entities owned and operated the site as a manufacturing facility for aircraft 

components until 1992. Although most manufacturing operations ceased in 1992, a limited 

amount of assembly and warehousing continued through the mid-1990s. The Boeing Company 

took ownership of the site in 1997 when it merged with McDonnell Douglas Corporation. The. 

plant buildings have since been demolished and the site is currently being redeveloped by the 

Boeing Realty Corporation (BRC). 

The LA RWQCB has acted as the lead regulatory agency for soil and groundwater 

investigations conducted at the Boeing site. The site investigation is currently active (Table 1). 

The contaminants of concern at the Boeing C-6 Facility are VOCs, specifically TCE, 

1,2-dichloroethylene (1,2-DCE), 1,1,1-TCA, and 2-butanone. Summaries of historical 

groundwater analytical results for VOCs from March 1987 through March of 2003 have been 

compiied by Haley & Aldrich and are provided in Appendix H(Haley & Aldrich, 2003b). 

Numerous phases of subsurface soil and groundwater investigations related to former Boeing 

site operations have been conducted at the site since the mid-1980s (Haley & Aldrich, 2002). 

Groundwater investigation activities at the site began in 1987. Since then, a total of 

40 groundwater monitor wells have been installed at the Boeing site while 20 wells have been 

abandoned due to redevelopment activities (Haley & Aldrich, 2003b). Most groundwater 
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monitor wells installed by BRC are screened in the upper Bellflower aquitard (Table 2; 

Appendix H). Three monitor wells are screened in the Bellflower sand (Appendix H). 

Wetl construction details have been compiled by Haley & Aldrich and are provided in Table 3 

and Appendix H(Haley & Aldrich, 2003b). Historical groundwater level data from November 

1987 to March 2003 have been compiled by Hafey & Aldrich (Tab1e 2; Appendix H) 

(Haley & Aldrich, 2003b). Groundwater flow in the Bellflower sand is to the south directly below 

the facility, to the south-southwest at the eastern margin of the property, and to the_ 

south-southeast at the western margin of the property. Groundwater gradient in the Bellflower 

sand is 0.001 (Haley & Aldrich, 2002). 

During 2001 and 2002, a site-wide groundwater investigation was performed under a 

cooperative agreement between BRC and the LA RWQCB (Haley & Aldrich, 2002). This 

investigation was conducted in four phases to facilitate data review and investigation 

adjustment. The source investigation was conducted utilizing the simulprobe groundwater 

sampling method, which is essentially a one-time-only grab sampling method. Therefore these 

sample locations cannot be re-sampled. Groundwater samples were collected at multiple 

depths at a total of 44 boring locations. 

Remediation of the two VOC source areas using enhanced bioremediation has been approved 

by the LA RWQCB and will be implemented in 2003 and 2004, concurrently with development of 

the Boeing site (Haley & Aldrich, 2003a). Based on the site-wide groundwater investigation, 

BRC submitted a workplan to the LA RWQCB outlining recommendations to install 7 additional 

monitor wells in the upper Bellflower aquitard and 7 additional monitor wells in the Bellflower 

sand to better define the extent of TCE in these zones (Haley & Aldrich, 2002 and 2003a). In 

addition, BRC is also proposing to install 9 bioremediation monitor wells in both the upper 

Bellflower aquitard and the Bellflower sand in the vicinity of the two source areas on the Boeing 

property. Groundwater sampling is currently being performed at the Boeing site semi-annually 

with sampling occurring in March and September of each year (Haley & Aldrich, 2003b). 
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2.1.8 Cal Compact Landfill — 20400 Main Street South 

The former Cal Compact Landfill site is located at 20400 Main Street South and is 

approximately 5,900 feet east-southeast of the Montrose property (Figure 2). The facility 

operated as a class II landfill from 1959 through 1968. The DTSC has acted as the lead 

regulatory agency for soil and groundwater investigations. The site investigation is currently 

active (Table 1). 

The contaminants of concern for groundwater at the former Cal Landfill site are metals and 

VOCs, specifically TCE, 1,2-DCE, 1,2-DCA, and vinyl chloride. Summaries of historical 

groundwater analytical results for metals and VOCs from November 1990 through August 2002 

were compiled by Allwest Remediation, Inc. and are provided in Appendix I(Allwest 

Remediation, Inc., 2002b). 

Site investigations have been conducted since 1978. A total of 30 monitor wells were installed 

in the upper Bellflower aquitard, middle Bellflower aquitard, which seems to correlate with the 

Bellflower sand aquifer, and Gage aquifer (Appendix 1). 

Well construction details for the Gage aquifer wells have been compiled by Dames & Moore and 

are provided in Table 3 and Appendix I(Dames & Moore, 1998). Water level measurements 

and water quality samples have generally been collected on a quarterly basis for these wells 

(Table 2). Historical groundwater level data from November 1990 through September 2002 

were compiled by Allwest Remediation, Inc. and are provided in Appendix I(Allwest 

Remediation, Inc., 2002b). Groundwater flow directions in the upper Bellflower aquitard and 

middle Bellflower aquitard are to the south-southeast and to the south, respectively (Allwest 

Remediation, Inc., 2002a). Groundwater flow in the Gage aquifer is to the south (Dames & 

Moore, 2000). 
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2.1.9 Gardena Valley Landfills 1 and 2— Main and Fi4ueroa Streets 

The former Gardena Valley Landfills 1 and 2 site is located north of Torrance Boulevard, 

between Main Street and Figueroa Street and is approximately 4,700 feet east-southeast of the 

Montrose property (Figure 2). The facility operated as a Class II landfill from 1956 until 1959. 

The California DTSC has acted as the lead regulatory agency for soil and groundwater 

investigations. The investigation is currently active (Table 1). 

The contaminants of concern for'groundwater at the former Gardena Landfills 1 and 2 site are 

metals and VOCs, specifically TCE, 1,2-DCE, 1,1-DCE, and PCE. Summaries of historical 

groundwater analytical results for general minerals, metals, semi-volatile organics, and VOCs 

from 1990 through 1992 were compiled by Bryan A. Stirrat 8 Associates and are provided in 

Appendix J(Bryan A. Stirrat 8 Associates, 1990, 1992, and 1993). 

Site investigations have been conducted since 1985. A total of 21 monitor wells were installed 

in the upper Bellflower aquitard, middle Bellflower aquitard, lower Bellflower aquitard and Gage 

aquifer (Appendix J). -rhe upper and middle Bellflower aquitards seems to correlate with the 

upper Beliflower aquitard. The lower Beliflower aquitard seem to correlate with the Bellflower 

sand aquifer. 

Well construction details have been compiled by Bryan A. Stirrat 8 Associates and are provided 

in Table 3 and Appendix J(Bryan A. Stirrat 8 Associates, 1993). Water level measurements 

and water quality samples were collected between 1990 and 1992 (Table 2). Historical 

groundwater level data from December 1990 through September 1992 were compiled by Bryan 

A. Stirrat 8 Associates and are provided in Appendix J(Bryan A. Stirrat 8 Associates, 1990, 

1992, and 1993). Groundwater flow direction in the upper Bellflower aquitard is variable, 

groundwater flow direction in the lower Bellflower aquitard and the Gage aquifer is to the 

southeast (Bryan A. Stirrat 8 Associates, 1992). 
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2.1.10 Golden Eagle Refinerv and Gardena Vallev Landfill Number 5— 21000 Fioueroa Street 

The former Golden Eagle Refinery site is located at 21000 Figueroa Street and is approximately 

4,800 feet southeast of the Montrose property (Figure 2). Site history details for this site were 

compiled from Integrated Environmental Services reports (integrated Environmental Services 

2000 and 2003a). Activities at the site began in 1922 with the installation of an aboveground 

storage tank farm comprised of 13 tanks. The Golden Eagle Refinery began operations at the 

site in 1945. -fhe refinery produced leaded gasoline from 1945 until 1965 and aviation fuel from 

1965 until 1984. In addition, Gardena Valley Landfill Number 5, a 10-acre municipal landfill, 

operated on the site between 1962 and 1963. The site has been developed as a shopping and 

business center. 

The California DTSC and the LA RWQCB have acted as the lead regulatory agencies for soil 

and groundwater investigations. Site investigation is currently active (Table 1). 

The contaminants of concern for groundwater at the former Golden Eagle Refinery site are 

VOCs, specifically BTEX, vinyl chloride, PCE, and TCE. Summaries of historical groundwater 

analytical results for VOCs from February 1995 through June 2003 were compiled by Cape 

Environmental Management and Integrated Environmental Service, Inc., and are provided in 

Appendix K(Cape Environmental Management, 2001 and 2002; Integrated Environmental 

Services, Inc., 2003b). 

Site investigations have been conducted since 1980. A total of 56 monitor wells were installed 

in the upper Bellflower aquitard, Bellflower sand aquifer, and Gage aquifer (Appendix K). As of 

August 2003, 27 of the wells have been destroyed. 

Well construction details have been compiled by Integrated Environmental Service, Inc., and are 

provided in Table 3 and Appendix K(Integrated Environmental Service, 2003). Water level 

measurements and water quality samples have generally been collected on a quarterly basis for 

these wells (Table 2). Historical groundwater level data from June 1985 through June 2003 

have been compiled by Cape Environmental Management and Integrated Environmental 
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Service, Inc., and are provided in Appendix K(Cape Environmental Management, 2001 and 

2002; Integrated Environmental Services, Inc., 2003b). 

Soil remediation at this site has included bioremediation and soil excavation (Integrated 

Environmental Services, 2000a). An air sparging and vapor extraction system operated from 

1995 until 2000 (Wayne Perry, 2001). A groundwater treatment system currently operates 

under a National Pollutant Discharge Elimination System (NPDES) permit, and there is an 

active Monitored Natural Attenuation program (Cape Environmental, 2003; Wayne Perry, 2001). 

2.1.11 International Light Metals/Martin Marietta — 19200 Western Avenue 

The following sections regarding activities and conditions at the former International Light 

Metals (ILM) facility were taken directly from site assessment and monitoring reports prepared 

by consuitants for the property owner at the time (TRC 1999, 2001, 2002, and 2003). 

The ILM site is located immediately to the west of the Boeing site, approximately 1,200 feet from 

the Montrose property, and is approximately 67 acres in size (Figure 2). ILM was a former 

industrial metal processing facility that operated from approximately the beginning of World 

War II until 1992 (Table 1). ILM operated under a Resource Conservation and Recovery Act 

(RCRA) Part A permit and a DTSC Hazardous Waste Facility permit. A RCRA Facility 

Investigation was initiated in 1994 by Martin Marietta at the former ILM facility. The site was 

demolished during 1995 and 1996. The ILM property was sold in 1997 to Fremont Associates, 

Inc. who subsequently redeveloped the ILM site through the construction of warehouse and 

distribution buiidings. 

The California DTSC has acted as the lead regulatory agencies for soil and groundwater 

investigations. Site investigation is currently active (Table 1). 

The contaminants of concern for groundwater at the ILM site are VOCs, specifically TCE and 

PCE, and metals. Summaries of historical groundwater analytical results for VOCs and metals 
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from January 1995 through March 2003 were compiled by TRC and are provided in Appendix L 

(TRC, 2003). 

Several phases of subsurface soil and groundwater investigations have been conducted at the 

I LM site since 1994. A total of 37 on-site groundwater monitoring wells were eventually 

installed. By 1997, 15 of the on-site monitor wells were abandoned primarily to facilitate 

redevelopment activities. Monitor wells were completed in the upper Bellflower aquitard and 

Bellflower sand (Appendix L). During 1999 an ofF-site groundwater investigation was conducted 

as a cooperative efFort between Lockheed and BRC, which included the installation of 8 ofF-site 

monitor wells in three clusters. In 2001, an additional ofF-site groundwater investigation was 

conducted using a combination of hollow stem auger and direct push sampling methods to 

assess the vertical distribution of contaminants in groundwater in the area downgradient of the 

former ILM facility. Groundwater samples were collected at 5 locations from the upper 

Bellflower aquitard, Bellflower sand, and Gage aquifer. 

Well construction details for ILM have been compiled by TRC and are provided in Table 3 and 

Appendix L(TRC, 1999). Water level measurements and water quality samples have generally 

been collected on a quarterly basis for these wells (Table 2). Historical groundwater level data 

from August 1994 through March 2003 were compiled by TRC and are provided in Appendix L 

(TRC, 2003). Groundwater in the upper Beliflower aquitard generally flows to the east- 

southeast with a gradient of 0.003 (TRC, 2002). However, groundwater flow direction varies at 

the site with groundwater flowing to the east at the western portion of the facility and to the 

south below the western portion of the facility (TRC, 1999). 

Pursuant to agreements between DTSC and TRC in September through November 2001, the 

Phase II Groundwater RCRA Facility Investigation (RFI) Report completed the RFI activities for 

the ILM site (TRC, 2001 and 2002). Future activities will be directed toward the Corrective 

Measures phase of the RCRA Corrective Action Program. TRC submitted a workplan for the 

three deep clustered wells discussed above in March 2002 (TRC, 2002). These wells have 

been subsequently installed and sampled at least three times (TRC, 2003). Following 

completion of the well installation activities and four quarters of groundwater monitoring, a 
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Phase I Corrective Measures Study Report will be prepared and submitted to 

DTSC (TRC, 2002). 

2.1.12 Mobil Oil Corporation Torrance Refinerv — 3700 West 190` h  Street 

The Exxon/Mobil Oil Corporation Torrance Refinery (Mobil Oil Refinery) site is located at 

3700 West 190 th  Street and is approximately 4,600 feet west of the Montrose property 

(Figure 2). The Mobil Oil Refinery has been producing motor fuels, coke, and sulfur from crude 

oil since 1929 (Booz Allen 8 Hamilton, 2000). The California DTSC and the LA RWQCB have 

acted as the lead regulatory agencies for soil and groundwater investigations. The site 

investigation is currently active (Table 1). 

The contaminants of concern for groundwater at the Mobil Oil Refinery site are TPH, BTEX, and 

MTBE. Summaries of groundwater analytical results for these compounds as well as for VOCs. 

from June through December of 2001 were compiled by URS Corporation and are provided in 

Appendix M (URS Corporation, 2002). 

Site investigations have been conducted since 1979. Over 200 monitor and remediation wells 

were installed in the perched aquifer, Gage-Gardena aquifer, and Lynwood-Silverado aquifer 

(Appendix M). -rhe perched aquifer seems to correlate to the upper Bellflower aquitard and 

Bellflower sand aquifer. 

Well construction details have been compiled by URS Corporation and are provided in Table 3 

and Appendix M(URS Corporation, 2001 and 2002). Water level measurements and water 

quality samples have generally been collected on a quarterly basis for these wells (Table 2). 

Historical groundwater level data from January 1991 through October 2001 have been compiled 

by I.IRS Corporation and are provided in Appendix M(URS Corporation, 2002). Groundwater 

flow in the perched zones is largely indeterminate since it is strongly influenced by the recovery 

wells at the site; however, groundwater flows radially from a high perched groundwater ridge 

located at the central portion of the facility (Booz Allen 8 Hamilton; 2000). Groundwater flow in. 

the Gage aquifer is to the southeast but is locally influenced by the recovery wells (Booz Allen 8 
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Hamilton, 2000). The direction of groundwater flow in the Lynwood-Silverado aquifer is 

inconclusive, but it is reported to be to the northeast (Booz Allen & Hamilton, 2000). 

Soil remediation at the refinery has included bioremediation and soil excavation (Mobil Oil 

Corporation, 2001). A soil vapor extraction pilot test was completed in 2001 (I.IRS, 2002). 

Currently, groundwater and product recovery wells are in place for the Bellflower aquitard, Gage 

and Lynwood aquifers (Booz Allen & Hamilton, 2000). A graph showing annual groundwater 

extraction volumes from 1995 through 2001 is included in Appendix'M (URS Corporation, 2002) 

2.1.13 Mobil Service Station 18-MAP — 20802 Vermont Avenue 

The Mobil Service Station 18-MAP site is located at 20802 Vermont Avenue and is 

approximately 3,600 southeast of the Montrose property (Figure 2). The facility is an operating 

service station with four fuel USTs, ranging in size .  from 6,000- to 12,000-gallons, and one . 

6,000-gallon waste oil UST (Kleinfelder, 2001). The LA RWQCB has acted as the lead 

regulatory agency for soil and groundwater investigations. Site investigation is currently active 

(Table 1). 

The contaminants of concern for groundwater at the Mobil Station No. 18-MAP site are TPH as 

gasoline, benzene, and MTBE. Summaries of historical groundwater analytical results for TPH 

as gasoline, BTEX, MTBE, and other oxygenates from February 1998 through July of 2002 

were compiled by Kleinfelder'and are provided in Appendix N(Kleinfelder, 2002). 

Site investigations have been conducted since 1996. A total of 6 monitor wells were installed in 

the upper Beliflower aquitard (Appendix N). 

Well construction details have been compiled by Kleinfelder and are provided in Table 3 and 

Appendix N(Kleinfelder, 1997). Water level measurements and water quality samples have 

generally been collected on a quarterly basis for these wells (Table 2). Historical groundwater 

level data from February 1998 through July 2002 have been compiled by Kleinfelder and are 

provided in Appendix N(Kleinfelder, 2002). Groundwater flow in the upper Bellflower aquitard 
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at this site is variable. Flow directions at the eastern and western portions of the facility are 

reportedly to the northeast with a gradient of 0.033, and to the northwest with a gradient of 

0.025 (Kleinfelder, 2002). 

Free product recovery was initiated at well MW-2 in February of 1998. A total of 14.12 gallons 

of free product had been recovered from this well by October of 2002 (Kleinfelder, 2002). 

Product removal takes place during monitoring. Currently, there is no remedial pumping 

occurring at this site (Table 2). 

2.1.14 Penske Truck Leasing Company — 19646 Figueroa Street 

The Penske Truck Leasing Company site is located at 19646 Figueroa Street and is 

approximately 5,000 feet northwest of the. Montrose property (Figure 2). The LA RWQCB has 

acted as the lead regulatory agency for soil and groundwater investigations. The site 

investigation is currently active (Table 1). 

The contaminants of concern for groundwater at the Penske Truck Leasing site are TPH as 

diesel, TPH as gasoline, BTEX, and MTBE. Summaries of historical groundwater analytical 

results for TPH as diesel, TPH as gasoline, BTEX, and MTBE from September 1995 through 

January of 2002 were compiled by SECOR International and are provided in Appendix O 

(SECOR International, 2002). 

Site investigations have been conducted since 1994. A total of 9 on-site monitor wells were 

installed in the upper Bellflower aquitard (Appendix O). 

Well construction details have been compiled by SECOR International and are provided in 

Table 3 and Appendix O(SECOR International, 1996 and 2001). Water level measurements 

and water quality samples have generally been collected on a quarterly basis for these wells 

(Table 2). Historical groundwater level data from September 1995 through January 2002 have 

been compiled by SECOR International and are provided in Appendix O(SECOR International, 
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2002). Groundwater flow in the upper Bellflower aquitard is reportedly to the southwest with a 

gradient of 0.0019 (SECOR International, 2002). 

Soil remediation at this site consisted of an air sparging and vapor extraction system that 

operated until 1999, at which point soil remediation was completed (SECOR International, 

2001). Currently, there is no active remedial pumping occun•ing at the site (Table 2). 

2.1.15 Sav-Mor — 20225 Westem Avenue 

-rhe former Sav-Mor site is located at 20225 Western Avenue and is approximately 1,050 feet 

west of the Montrose property (Figure 2). The site is currently owned by Carson Estates 

Company. Previously the site was owned and operated by Sav-Mor as a gas station. 

Operations ceased in 1981 and four USTs were removed in 1985 (Environmental Audit, 1997). 

-rhe LA RWQCB has acted as the lead regulatory agency for soil and groundwater. 

investigations. The site investigation is closed (Table 1). 

The contaminants of concern for groundwater at the site were BTEX. Summaries of historical 

groundwater analytical results for BTEX, as well as for VOCs, from January 1988 through 

October 1994 were compiled by Environmental Audit and are provided in Appendix P 

(Environmental Audit, 1997). 

Site investigations were conducted from 1988 through 1994. A total of 15 monitor wells were 

installed in the upper Bellflower aquitard (Appendix P). As of 1997, 11 of the site wells had 

been destroyed. 

Well construction details were not found during file review for this site. Water quality samples 

have generally been collected on a quarterly basis (Table 2). Initial and last groundwater level 

data for the site wells have been compiled by Environmental Audit and are provided in 

Appendix P(Environmental Audit, 1997). No other groundwater level data was found during file 

review for this site. Groundwater flow in the upper Bellflower aquitard is reportedly to the 

northeast (Environmental Audit, 1997). 
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Soil remediation at this site was completed in 1994 (Environmental Audit, 1997). Groundwater 

remediation consisted of a year-long groundwater extraction program in which two site wells 

were bailed until dry on a weekly basis from March of 1992 to March of 1993 (Environmental 

Audit, 1997). In 1997, the LA RWQCB issued a No Further Action letter for the site 

(LA RWQCB, 1997). 

2.1.16 Trico Industries — 19706 Normandie Avenue/1206 196 th  Street 

The former Trico Industries (Trico) site, also referred to as the PACCAR site, is approximately 

800 feet north-northeast of the Montrose property (Figure 2). The former Trico site 

manufactured paint and oil well completion equipment and was a subsidiary of PACCAR, Inc. 

(HartCrowser, Inc., 2000). The subsidiary was sold in 1997 at which point the western portion 

of the facility was sold to Mighty Enterprises and the eastern portion was leased to Mighty - 

Enterprises by PACCAR, Inc. (PACCAR, 2001). -rhe site is currently used for the 

manufacturing of machinery for the aerospace industry (HartCrowser, Inc., 2000). The former 

Trico site is listed under 19706 Normandie Avenue and 1206 West 196 th  Street representing the 

western and eastern portions, respectively. The LA RWQCB is the lead regulatory agency for 

soil and groundwater investigations. The site investigation is currently active (Table 1). 

The contaminants of concern for groundwater at the former Trico site are VOCs, specifically 

1,1,1-TCA, 1,1-DCE, 1,1-DCA, TCE, and PCE. Summaries of historical groundwater analytical 

results for VOCs from 1987 through 2000 have been compiled by H2Science and HartCrowser, 

Inc. (Table 2; Appendix Q) (1-112Science, 1995; HartCrowser, Inc., 2002b). 

Site investigations were conducted since 1987. A total of 7 monitor wells were installed in the 	- 

upper Bellflower aquitard (Appendix Q). 2 wells, MW-1 and MW-2, were abandoned in 1998 

because they were screened across two water-bearing zones (HartCrowser, Inc., 2000). 

Well construction details have been compiled by H2Science and HartCrowser, Inc., and are 

provided in Table 3 and Appendix Q(H2Sceince, 1995; HartCrowser, Inc., 2000). Monitor wells 
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MW-1 and MW-2 were sampled five times from 1987 through 1995, monitor wells MW-3 and 

MW-4 were sampled twice from 1995 to 2000, and monitor wells MW-5, MW-6, and MW-7 were 

sampled once in 2000. Groundwater elevation data for 1987, 1995, and 2000 have been 

compiled by H2Science and Hartcrowser, Inc., and are provided in Appendix Q(H2Science, 

1995; HartCrowser, Inc., 2002b). Groundwater flow in the upper Bellflower aquitard is 

reportedly to the southeast (SCS Engineers, 1988). 

At the present time, there is no active remedial pumping occurring at the former Trico Industries 

site (Table 2). 

2.1.17 United Oil Service Station Number 65 — 300 Carson Street 

The United Oil Service Stati.on Number 65 is located at 300 Carson Street and is approximately 

7,800 feet southwest of the Montrose property (Figure 2). The facility is an operating service 

station for retail sale of gasoline. The LA RWQCB is the lead regulatory agency for soil and 

groundwater investigations. The site investigation is currently active (Table 1). 

-rhe contaminants of concern for groundwater at the United Oil Service Station Number 65 site 

are TPH as gasoline, BTEX, and oxygenates specifically, MTBE, E -rBE, DIPE, TAME, and -rBA. 

Summaries of historical groundwater analytical results for TPH as gasoline, BTEX, oxygenates 

as well as for inorganics from .luly 2000 through February of 2002 were compiled by Atlas 

Environmental Engineering, Inc., and are provided in Appendix R(Atlas Environmental 

Engineering, 2002b). 

Site investigations have been conducted since 1998. A total of 9 monitor wells were installed in 

the upper Bellflower aquitard (Appendix R). A workplan proposing the installation of additional 

monitor wells at the site was submitted to the LA RWQCB in 2002 (LA RWQCB, 2002). 

Well construction details have been compiled by Atlas Environmental Engineering, Inc., and are 

provided in Table 3 and Appendix R(Atlas Environmental Engineering, Inc., 2000 and 2001). 

Water level measurements and water quality samples have generally been collected on a 
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quarterly basis for these wells (Table 2). Historical groundwater level data from July 2000 

through February 2002 have been compiled by Atlas Environmental Engineering, Inc., and are 

provided in Appendix R(Atlas Environmental Engineering, Inc., 2002b). Groundwater flow in 

the upper Bellflower aquitard is reportedly to the southeast with a gradient of 0.01 (Atlas 

Environmental Engineering, 2002b). 

Historically, there has been no soil remediation at the site. A workplan proposing a soil vapor 

extraction and air sparging system has been submitted for the site (LA RWQCB, 2002). As of 

March 2002, free product has been removed weekly by hand bailing and over pumping (Atlas 

Environmental Engineering, 2002a). A workplan proposing a free product removal system has 

been submitted for the site (LA RWQCB, 2002). 

2.1.18 Unocal Service Station Number 2529 — 600 Carson Street 

The former Unocal Service Station Number 2529 is located at 600 West Carson Street and is 

approximately 7,000 feet south-southeast of the Montrose property (Figure 2). The facility 

operated as a service station. The LA RWQCB has acted as the lead regulatory agency for soil 

and groundwater investigations conducted at the Unocal Service Station Number 2529. The 

site investigation is closed(Table 1) 

The contaminants of concern for groundwater at the former Unocal Station Number 2529 site 

were TPH, BTEX, and total lead. Summaries of historical groundwater analytical results for 

TPH, B -rEX, and total lead from January 1991 through March 1996 were compiled by England & 

Associates and are provided in Appendix S(England & Associates, 1996a). 

Site investigations have been conducted since 1991. A total of 5 monitor wells were installed in 

the upper Bellflower aquitard (Appendix S). As of 1996, all of the wells had been destroyed 

(England & Associates, 1996b). 

Well construction details for monitor well B-3 have been compiled by England & Associates and 

are provided in Table 3 and Appendix S(England & Associates, 1996b). Well construction 
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details for other site wells were not found during file review for this site. Water level 

measurements and water quality samples have generally been collected on a quarterly basis for 

these wells (Table 2). Historical groundwater level data from March 1993 and March 1996 have 

been compiled by England Shahin & Associates and England & Associates, and are provided in 

Appendix S(England Shahin & Associates, 1993; England & Associates, 1996a). Groundwater 

flow in the upper Bellflower aquitard is reportedly to the southeast (England Shahin & 

Associates, 1993). 

Soil remediation at this site was completed in April 1996 (England & Associates, 1996b). In 

1996, the LA RWQCB issued a No Further Action letter for the site (LA RWQCB, 1996). 

2.2 SOILS ONLY SITES 

2.2.1 Coca-Cola BottlinQ Company — 19875 Pacific Gateway 

The Coca-Cola Bottling Company is located at 19875 Pacific Gateway Drive and is 

approximately 800 feet northeast of the Montrose property (Figure 2). The facility is part of the 

former Del Amo site and currently operates as a distribution facility for the Coca-Cola Bottling 

Company. The LA RWQCB has acted as the lead regulatory agency for soil investigations 

conducted at the Coca-Cola Bottling Company. Soil investigation was conducted at the site in 

1998, prior to the construction of the Coca-Cola Bottling Company facility. The site investigation 

is closed. 

The contaminants of concern at the Coca-Cola Bottling Company site were polynuclear 

aromatic hydrocarbons. Soil remediation, completed in 1998, included soil excavation of 

1,800 cubic yards of soils containing hydrocarbon concentrations greater than 1,000 milligrams 

per kilogram (US Technical Environmental Consulting, Inc., 1998). 
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2.2.2 Jones Chemical — 1401 Del Amo Boulevard 

The Jones Chemical site is located at 1401 Del Amo Boulevard, bordering the Montrose 

property to the west (Fi,gure 2). The California DTSC has acted as the lead regulatory agency 

for soil investigations conducted at the Jones Chemical site. 

A Preliminary Endangerment Assessment report has been submitted to the DTSC in June 1995. 

The report recommended additional soil investigations to be conducted at the site and proposed 

two removal actions (Levine Fricke, 1995). 

2.2.3 Rollins Leasing Corporation Facility — 20425 South Hamilton Avenue 

The Rollins Leasing Corporation Facility is located at 20425 South Hamilton Avenue and is 

approximately 2,400 feet east-southeast of the Montrose property (Figure 2). The facility 

overlies the former Gardena Landfill Number 4 and currently operates as a vehicle leasing 

facility. The LA RWQCB has acted as the lead regulatory agency for soil investigations 

conducted at the facility. The site investigation. is closed. 

Soil investigation was conducted at the site in 1985, prior to the construction of the facility 

(Rollins Leasing Corporation, 1997). Two USTs were abandoned in place in 1992; however, 

soil borings and soil sampling were not required since the facility overlays the former Gardenia 

Landfill No. 4(Rollins Leasing Corporation, 1997). The LA RWQCB issued a No Further Action 

letter for the site in 1997 (LA ,  RWQCB, 1997). 

2.2.4 Toyota Motor Sales, USA, Inc. — 19001 Western Avenue 

The Toyota Motor Sales, USA, Inc. site is located at 19001 Western Avenue and is 

approximately 3,600 feet north-northeast of the Montrose property (Figure 2). The facility 

contains a number of office buildings, a laboratory, a carwash and gas station. The site has 2 

10,000-gallon unleaded fuels USTs and a 20,000-gallon diesel UST. "rhe City of Torrance Fire 
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Department has acted as the lead regulatory agency for soil investigations conducted at the 

facility. The site investigation is closed: 

Six soil vapor extraction wells were install in the vicinity of the tanks in 1985 as part of the city's 

requirements for monitoring the USTs (LeRoy Crandall and Associates, 1985). 

~ 
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3.0 SUMMARY AND RECOMMENDATIONS 

As stated in the introduction to this document, other sites that have conducted investigations or 

remedial activities in the vicinity of the Montrose site that may have an influence on the design 

of the Montrose groundwater remedial system are the subject of this data compilation. Upon 

completion of the file reviews, it has become obvious that some identified sites are closed while 

others are active, either in investigation or remedial stages. Only one site, for example the 

Mobile site, involves active pumping of groundwater at this time. Therefore, it is appropriate to 

sort through these sites to determine which are either no longer a factor to consider for the 

Montrose remedial design, or that need to be revisited in the future as the actual remedial 

design draws closer. 

3.1 SORTING OF SITES FOR FURTHER ACTION 

In order to provide a basis for future action, it is reasonable to sort the sites discussed above 

into the following categories: 

• No Further Action-sites that are closed, are distant from the likely area to be impacted by 

Montrose groundwater extraction or injection, or are of a nature that will not afPect or be 

afPected by the Montrose remedial design. 

• Revisit Once at a Future Date Prior to the Beginning of Remedial Design-sites which, given 

close proximity to the Montrose program or the nature of the ongoing work, have limited 

potential to afPect the Montrose remedial design. 

• Conduct Periodic Review-sites undergoing dynamic remedial programs or investigation 

programs that may lead to remedial action or that may develop data of use to the Montrose 

remedial design. 
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3.1.1 Sites Reguiring No Further Action 

The foliowing sites are closed and no further file review or data compilation is necessary: 

• 	 Akzo-Sikkens 

• 	 Amoco Chemical 

• 	 Arco Service Station Number 5108 

• 	 Sav-Mor 

• 	 Unocal Service Station Number 2529 

3.1.2 Sites to be Revisited Once Prior to Remedial Design 

Data presented in this document for many of the sites listed below may be useful to EPA's 

modeling effort.under the UAO. However, the nature of the data and the activities ongoing at 

these sites is such that there is little value to review the site data on a periodic basis. 

Nevertheless, as a final prudent check prior .to the start of remedial design, a review of the 

status of these sites should be undertaken to assure nothing has changed sufficiently to impact 

the Montrose remedial design. These sites include: 

• 	 Allan's Arco Mini-Market 

• 	 Allied Signal Site B 

• 	 Cal Compact Landfill 

• 	 Gardena Valley Landfills 1& 2 

• 	 Jones Chemical 

• 	 Mobil Service Station 18-MAP 

• 	 Penske Truck Leasing Company 

• 	 Trico Industries 

• 	 United Oil Service Station Number 65 
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3.1.3 Sites Warrantina Periodic Review 

Four sites discussed in this document have activities and characteristics, e.g., chemicals of 

concern, active pumping, etc that warrant periodic review of their.programs' information. -rhese 

sites are as follows: 

• Boeing C-6 Facility: The Boeing C-6 facility program is focused on organic 

solvents such as TCE. Future data to be generated by that program is of interest 

to Montrose's pre-design efforts for the TCE Plume Data Acquisition task under 

the UAO and possibly the Montrose remedial design. 

• Golden Eagle Refinery and Gardena Valley Landfill Number 5: This site is 

performing active pumping of groundwater for remedial purposes southwest of 

the Montrose Property. Groundwater is being extracted from 6 piezometers, with 

a system design rate of 15 gallons per minute (Cape Environmental, 2003). The 

pumping program may be impacted by future pumping by Montrose or may 

impact the remedial design. 

• International Light Metals Facility: Similar to the Boeing C-6 facility, the ILM 

facility program is focused on organic solvents such as TCE. The data and 

ongoing site activities are of a similar interest to the Montrose TCE Plume Data 

Acquisition task and future remedial design. 

• Mobil Oil Corporation Torrance Refinery: The Mobil Oil Corporation Torrance 

Refinery is performing active pumping of groundwater for remedial purposes 

west of the Montrose Property. The pumping program may be impacted by 

future pumping by Montrose or may impact the remedial design. 

3.2 RECOMMENDATIONS 

For the sites to be revisited once prior to remedial design, it is recommended that the review be 

completed at a time near the end of the current UAO schedule of activities, consistent with a 

schedule agreed upon through discussions between Montrose and EPA. 
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For the sites identified for periodic review, it is recognized that setting an arbitrary schedule for 

those reviews is difficult, as the availability of new information may not correspond to the 

scheduled review time. Therefore, as a practical alternative, it is recommended that the 

responsible properties for these sites be notified of the potential future influence of the Montrose 

remedial program and a request made to provide groundwater monitoring reports and related 

documents to Montrose coincident with submission of their reports to their lead regulatory 

agencies. This approach will assist perForming periodic reviews of the newly generated data. 
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4.0 REFERENCES 

GENERAL 

U.S. Environmental Protection Agency (EPA), 2003. EPA Unilateral Administrative Order (UAO) 
for Initial Remedial DesiQn Work, Dual Site Groundwater Operable Unit, Montrose  

Chemical and Del Amo Superfund Sites, U.S. EPA Docket No. 2003-06; Issued to 
Montrose Chemical Corporation of California. May 8, 2003. Effective Date: May 22, 
2003. 

GROUNDWATER SITES 

Akzo Sikkens 

California Regional Water Quality Control Board - Los Angeles Region, 1996. Underground 
Storage Tank Case Closure, Akzo Coatings (Former Sikkens Site), 20846 South 
Normandie Avenue, Torrance (ID# R-00715). July 22, 1996. 

Levine Fricke, 1990. Ground-Water, Soil and Vapor Extraction System Investiaation. Prepared 
for Akzo Sikkens - Torrance, September 13, 1990. 

1991. Further Soil and Ground-Water InvestiQation. Prepared for Akzo Coatings, Inc., 
August 8, 1991. 

1995. Semiannual Ground-water sampling and analvsis Report for the period of April 
throu4h September 1995. Prepared for Akzo Sikkens - Torrance, October 24, 1995. 

Allan's Arco Mini Market 

Tyree Organization, Ltd., 1997. Report on Groundwater InvestiQation. Prepared for Allan's 
Arco Mini Market, December 30, 1997. 

2002. Report on Quarterly Groundwater Monitorina First Quarter 2002. Prepared for 
Allan's Arco Mini Market, April 10, 2002. 

Waterstone Environmental, Inc., 2002. Site Conceptual Model Report Allan's Arco Mini Mart 
1605 West Carson Street Torrance, California. Prepared for Mr. Allan Malik, October 
31, 2002. 
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Allied Signal Site B BuildinQ 100 

GeoSyntec Consultants, 2002a. Semi-Annual Groundwater MonitorinQ Report (Julv 2001 — 
December 2001). Prepared for Honeywell, April 17, 2002. 

2002b. Semi-Annual Groundwater MonitorinQ Report (Januarv 2002 — June 2002). 
Prepared for Honeywell, July 15, 2002. 

Hydrologue, 1998. Fuel Tank Farm UST Removals and Soil Remediation Report. Prepared for 
AlliedSignal, Inc., February 1, 1998. 

Parsons Engineering Science, Inc., 1997. Soil and Groundwater Investigation. Prepared for 
AlliedSignal Aerospace, December 1997. 

2000. Site Assessment report for soil closure at Site B. Unit 3 Area. Prepared for 
AlliedSignal Aerospace, October 19, 2000. 

SECOR International, Inc., 2000. Phase II Site InvestiQation Report. Prepared for ProLogis 
Development Services, Inc., April 3, 2000. 

Amoco Chemical 

Amoco Corporation 1992. Letter to Keith Elliot, California Regional Water Quality Control Board 
Los Angeles Region, from Philip C. Morris, Amoco Corporation, re Notification of 
Groundwater Contamination Amoco Chemical Company Polystyrene Facility Torrance, 
California, dated August 27, 1992. 

Arco Service Station Number 5108 

Brown and Caldwell, 1992. Site Assessment Report. Prepared for Arco Service Station #5108, 
August 1992, 

1994. Supplemental Site Assessment. Prepared for Arco Service Station #5108, June 
24, 1994. 

1997. Arco Quarterlv Groundwater Monitorina Report — Third Quarter 1997. Prepared 
for Arco Service Station #5108, October 27, 1997. 

1998. Arco Quarterly Groundwater Monitoring Report — Fourth Quarter 1997. Prepared 
for Arco Service Station #5108, February 1, 1998. 

Armco Roval Boulevard Land Reclamation 

R.L. Stollar 8 Associates, Inc., 1990. Solid Waste Water Qualitv Assessment Test. Prepared 
for Armco, Inc. March 14, 1990. 
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Boeing C-6 Facility 

Haley & Aldrich, 2002. Site-Wide Groundwater Assessment Report, Boein4 Realty Corporation, 
Former C-6 Facility, Los An4eles, California. Prepared for Boeing Realty Corporation, 
October 31, 2002. 

2003a. Site Wide Groundwater MonitorinQ Workplan, BoeinQ Realtv Corgoration, 
Former C-6 Facility, Los Angeles, California. Prepared for Boeing Realty Corporation, 
March 31, 2003. 

2003b. Groundwater Monitorin4 Regort, Annual Event, March 2003, Boeinp Realtv 
Corporation Former C-6 Facility, Los Anaeles, California. Prepared for Boeing Realty 
Corporation, May 27, 2003. 

Cal Compact Landfill 

Allwest Remediation, Inc. 2002a. 4 th  Quarter Groundwater Monitoring ReAort, 2001 , Performed 
at La Metromall (Former CAL Compact Landfill). Prepared for CB Richard Ellis, 
February 27, 2002. 

2002b. Semi-Annual Groundwater Monitorin4 Report for the Period July-December 
2002. Prepared for CB Richard Ellis, December 23, 2002. 

Dames & Moore, 1998. Report Hydrostraticraphv, Groundwater Flow and Contaminant 
Transport. Prepared for Cal Compact Landfill, December 22, 1998. 

2000. Report of Hydrostratigraphic Investiaation„ Cal Compact Landfill. Prepared for 
Cal Compact Landfill, August 8, 2000. 

Gardena Vallev 1 And 2 Landfills 

Bryan A. Stirrat & Associates, 1990. Draft Remedial Action Report Gardena Vallev Landfill 1& 
2 Landfill. Prepared for Gardena Valley 1 and 2 Landfills, December 26, 1990. 

1992. Draft Remedial Action Plan, for a Portion of the Gardena Vallev 1& 2 Landfill. . 
Prepared for Gardena Valley 1 and 2 Landfills, March 30, 1992. 

1993. Draft.Remedial Investiaation Report, Groundwater Operable Unit. Prepared for 
Gardena Valley 1 and 2 Landfills, May 1993. 

Golden Eaale Refinerv and Gardena Vallev Landfill Number 5 

Cape Environmental Management Inc., 2001. Fourth Quarter 2000- Site MonitorinQ Report 
(October - December 2000). Prepared for LASMO Oil & Gas, Inc., July 31, 2001. 
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2002. Monitored Natural Attenuation Program Quarterly Groundwater Monitoring Report 
Fourth Quarter 2001 (October — December) Former Golden Eagle Refinerv Carson, 
California. Prepared for LASMO Oil & Gas, Inc, April, 2002. 

2003. Second Quarter 2003 National Pollutant Discharge Elimination System Report 
(April through June 2003). NPDES Report, NPDES No. CAG834001. Prepared for 
LASMO Oil & Gas, Inc. July 2, 2003. 

Integrated Environmental Service, 2000. Final Revised Remedial Action Plan. Prepared for 
LASMO Oil & Gas, Inc., December 2000. 

2003a. Monitored Natural Attenuation Program and Landfill Quarterly Groundwater 
Monitoring Report 4 th  Quarter 2002 (October — December) Former Golden Eagle 
Refinery, Former Gardena Valley Number 5 Landfill. Prepared for LASMO Oil & Gas, 
Inc, January, 2003. 

2'003b. Monitored Natural Attenuation Program and Landfill Quarterly Groundwater 
Monitoring Report. Prepared for LASMO Oil & Gas, Inc, August, 2003. 

Wayne Perry, 2001. MNA Program Quarterly Groundwater MonitorinQ Report. Prepared for 
LASMO Oil & Gas, Inc., July 30, 2001. 

International Light Metals 

TRC, 1999. Ground Water RCRA Facility Report Volume I&II, Former International Light Metals 
Facility, Torrance, California. Prepared for Lockheed Martin Corporation, December 
1999. 

2001. Phase 11 Ground Water RCRA Facility Investiaation Report, Former International 
Light Metals Facility, Torrance, California. Prepared for Lockheed Martin Corporation, 
December 2001 

, 2002. 	Phase I Ground Water Corrective Measures Studv Workplan, Former 
International LiQht Metals Facilitv, Torrance, California. Prepared for Lockheed Martin 
Corporation, March 2002. 

2003. Co{lected Data for the Former ILM Facility and Former BRC Property in Torrance, 
California. April 23, 2003 

Mobil Oil Corporation Torrance Refinery 

Booz-Alfen & Hamilton, 2000. Prefiminarv Review Report for RCRA Facilitv Assessment- 
Eguivalent Assessment. Prepared for Exxon Corporation, December 28, 2000. 
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Mobil Oil Corporation, 2001. Mobil Oil Corporation — Torrance Refinery Technical Report. 
Prepared for California Regional Water Quality Control Board — Los Angeles, April 30, 
2001. 

URS Corporation, 2001. Gape-Gardena Replacement Well (URS-01 ThrouQh URS-05) 
Installation Report — Prolopis Property. Prepared for Exxon/Mobil Oil Corporation, 
August 17, 2001. 

, 2002. Refinerv Subsurface Cleanup Proaress Report — Second Semester 2001. 
Exxon/Mobil Oil Corporation, January 15, 2002. 

Mobil Service Station 18-MAP 

Kleinfelder, 1997. Well Installation Report, Mobil Service Station 18-MAP. Prepared for Mobil 
Service Station 18-MAP, December 8, 1997. 

, 2001. Third Quarter 2001 Summary Report. Prepared for Mobil Service Station 
18-MAP, October 9, 2001. 

2002. Third Quarter 2002 Groundwater MonitorinQ Report. Prepared for Mobil Service 
Station 18-MAP, October 11, 2002. 

Penske Truck Leasing Company 

SECOR International Inc., 1996, Soil Vapor Extraction Test. Prepared for Penske Truck 
Leasing Company, January 12, 1996. 

2001. Groundwater MonitorinQ Well Installation Activities. Prepared for Penske Truck 
Leasing Company, January 5, 2001. 

2002. First Quarter 2002 Groundwater Monitorina Results. Prepared for Penske Truck 
Leasing Company, March 28, 2002. 

Sav-Mor 

California Regional Water Quality Control Board - Los Angeles Region, 1997. Underground 
Storage Tank Case Closure, Carson Estates Company Site, 20225 South Westem 
Avenue, Torrance, CA (ID# 905010025). September 9, 1997. 

Environmental Audit, Inc., 1997. Reguest for Case Closure. Prepared for Sav-Mor, April 7, 
1997. 
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Trico Industries 

1-12Sceince, Inc., 1995. Preliminary Site Characterization Report. Prepared for Mighty USA, 
July 12, 1995. 

HartCrowser, 2000. Phase II Investipation Report. Prepared •for PACCAR, Inc., November 
2000. 

2002a. Work Plan for Sugplemental Site InvestiQation at the Former Trico Facilitv At 
1206 West 196`h  Street, Torrance, California. Prepared for PACCAR, Inc., February 14, 
2002. 

2002b. Revised Workglan for Supplemental Site Investigation, Former Trico Facility, 
1206 West 196th  Street, Torrance California. Prepared for PACCAR, Inc., June 12, 
2002. 

SCS Engineers, 1988. Regort for Further Site InvestiQation at the Trico Industries Facility. 
Prepared for Trico Industries, April 1988. 

PACCAR, 2001. Letter to Mr. Pinaki R. Gyuha-Niyogi, R.E.A., Water Resources Engineer, 
Califomia Regional Water Quality Control Board, Los Angeles Region, PACCAR, re 
Request for Site Assessment Forrrier Trico Industries Facility, Torrance, CA SLIC #0428 
and SLIC #0061, dated December 10, 2001. 

United Oil Service Station Number 65 

Atlas Environmental Engineering, Inc., 2000. Report of Preliminary Site Investigation. Prepared 
for United Oil Company, Inc., August 10, 2000. 

2001. Report of Additional Site InvestiQation. Prepared for United Oil Company, Inc., 
August 29, 2001. 

2002a. Interim Corrective Action Plan and Work Plan for Site Assessment: Atlas 
Erivironmental. Prepared for United Oil Company, Inc., March 21, 2002. 

2002b. Quarterly Status Report, 1 S t  Quarter 2002. Prepared for United Oil Company, 
Inc., April 10, 2002. 

California Regional Water Quality Control Board - Los Angeles Region, 2002. Underground 
Storage Tanks Program — Subsurtace Investigation United Oil Station No. 65, 300 West 
Carson Street, Carson (File No. R-26492). August 15, 2002. 
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Unocal Service Station Number 2529 

California Regional Water Quality Control Board - Los Angeles Region, 1996. Underground 
Storage Tank Case Closure, Unocal Service Station No. 2529, 600 West Carson Street, 
Carson (1-6264). 

England & Associates, 1996a. Site Closure ReQuest-Unocal Service Station No. 2529. 
Prepared for Unocal Corporation, July 8, 1996. 

1996b. Well Abandonment Report. Prepared for Unocal Corporation, September 6, 
1996. 

England Shahin & Associates, 1993. Site Quarterly Report January 1— March 31, 1993. 
Prepared for Unocal Corporation, April 30, 1993. 

SOIL ONLY SITES 

Coca-Cola Bottlina Company 

U.S. Technical Environmental Consulting, Inc., 1998. Subsurface Investigation, Proposed -  
Coca-Co1a Distribution Facility. Prepared for Coca-Cola Enterprises - West, December 
11, 1998. 

Jones Chemical 

Levine Fricke, 1995. Preliminary Endangerment Assessment, Jones Chemicals Facility. 
Prepared for Jones Chemical, June 28, 1995. 

Rollins LeasinQ Corporation . 

California Regional Water Quality Control Board - Los Angeles Region, 1997. Underground 
Storage Tank Case Closure, Rollins Leasing Corp. Facility, Torrance, CA (R-06281). 
September 18, 1997. 

Rollins Leasing Corp. 1997. Letter to Mr. Gregg K. Kwey, Unit Chief, State of California Los 
Angeles Regional Water Quality Control Board, from Ralph E. Grant, Director 
Environmental Affairs, re Your Letter March 31, 1997 — Request for Additional Information 
— Rollins Leasing Corp. 20425 S. Hamilton Ave., Torrance, California, File #R6281 dated 
May 2, 1997. 
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Toyota Motor Sales, USA, Inc 

LeRoy Crandall and Associates, 1985. Report of Monitoring Well Completion Toyota Motor 
Sales, USA Incorporated Torrance, California. Prepared for Bright and Associates, 
August 1985. 
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ATTACHMENT A 

RESPONSE TO EPA COMMENTS 
ON 

DRAFT COMPILATION AND UPDATE OF 
OTHER SOURCES OF GROUNDWATER INFORMATION REPORT 

(DSGWRD 26-010) 
MONTROSE SITE 

TORRANCE, CALIFORNIA 

Comments received February 13, 2004, in a letter from Mr. Jeffrey Dhont, U.S. Environmental 
Protection Agency, to Mr. Joe Kelly, Montrose Chemical Corporation. 

1. After discussions with EPA, Montrose informally provided two electronic data files: (1) the file 
with well-lDs, coordinates, facility/owner, hydrostratigraphic unit, depth, and screened interval of 
wells and (2) the file with property boundaries for each site. We ask that Montrose provide this 
same information on the CD to be attached to the final Compilation Report. This will ensure that 
both the data and Report are available for the reader in one place. 

Response: An electronic version of the well information data along with the property boundary 

information files have been provided in a CD as part of the final Data Compilation Report. 

2. Based on the Data Compilation Report, there are many monitoring wells at various sites that are 
either destroyed or no longer monitored. We request that the well status (i.e., destroyed, active, 
and/or unknown) and the information regarding the availability of 2003/2004 concentration and 
water level elevation data be added to the electronic well file provided on the CD to be attached 
to the final Compilation Report so that destroyed wells and wells with recent data can be easily 
identified. 

Response: The electronic well information file lias been updated with well status. Information 

regarding availability of water level elevation and analytical data for 2003 and 2004 has been 

added to this table as well. This information has been added to the report as Table 3. An 

electronic version of the table has been provided on CD as part of the final Data Compilation 

Report. 

3. We understand that converting all hard copy data tables into electronic format would be a 
significant effort, which is not warranted at this time. However, we specifically request that 
available 2003/2004 concentration data for contaminants benzene, chlorobenzene, TCE and 
PCE, as well as 2003/2004 water level elevation data should be converted into the electronic 
format and provided on the CD to be attached to the final Compilation Report. 
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Response: 2003 data compiled in preparation of the Draft Data Compilation report has been 

provided. Water level data are provided in Table 4 and benzene, chlorobenzene, TCE and PCE 

data have been compiled in Table 5 of the report. In addition, some 2004 water level elevation 

data that became available from efforts pursuant to an EPA request for recent water level data 

for the groundwater modeling program has also been provided in Table 4 of the report. An 

electronic version of these tables has been provided on CD as part of the final Data Compilation 

Report. 

4. The well location map for the former International Light Metals (ILM) site and the electronic well 
file do not include three deep weli clusters (BL-9, 10, and 11) installed by ILM on the Boeing 
Redevelopment Corporation Property. These clusters include Beliflower Sand and Gage Aquifer 
wells and are important for evaluating groundwater flow and TCE distribution in the vicinity of the 
joint site. -rhe information on these well clusters should be added to the electronic well file, and 
the most recent (i.e., 2003 or 2004) TCE and PCE data and water level elevations should be 
provided in the electronic format on the CD to be attached to the final Compilation Report. 

Response: The BL-9, BL-10 and BL-11 well clusters have been added to the electronic well 

information file. Available 2003 analytical data has been added to the report. Benzene, 

chlorobenzene, TCE and PCE data table and the water level data tables have also been updated 

for both the hard copy and electronic version. The well location map provided on the CD has 

been updated with the location of the well clusters. 

5. Table 1 of the text of the Compilation Report should be modified to include the deep well clusters 
mentioned in comment 4 above. 

Response: Table 1 and the text in the Report have been updated to reflect the addition of the 

well clusters. 

6. The text of the finai Compilation Report should reference the contents of the CD. 

Response: The text of the Report has been revised to reference the CD and its contents. 
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O  N N ǸA aN  ~ N N N ~ 	
- - - - -  ~ ~ 	 - - - -  — 

w w w w w w w w w w w w w 
C C C C C C C C C C C C C 
m m m m m m m N m m m m m 
J J J J J J J J J J J J J O O O O O O O O O O O O O O O O O O O 
-6 -6 -6 -6 -6 -6 ~~ -6 -6 -O -O-O E E E E E E E E E E E E E E E E E E E 
m m m m m m m m m m m m m Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q¢ Q Q 
a a a a a a a a a a a a n— 
E E E E E E E E E E E E E m m a~ m m m m d m m d d d m d m m d o~ 

0 0 0 0 0 0 0 0 0 0 0 0 o O O O O O O O O O O O O O O O O O O O 
U U U U U U U U U U U U U 

0000000000000  

N ch v 
 1n 	h 00 01 O — N f`7 ! lC) (D h 00 

m ^  N m v`~ ~~~~ o 0 o m °o 00 00 00 00 0 00 00 00 0 0 0 0 0 0 0 0 0 O O O O O O O O O O O O O O O O O O 
O N N N N N N N N N N N N N N N N N N a n. a n. a a n. a n. n. n. a a a a a a o. 

u 
Z 

N 
W 

Q 
V 

O 
tn 
tn 
Q 
+ 
_tn 
C~ 
~ 

Q 
2 

IIIII 
IIIII 

r 
J 
U 

~ 
~ 
W 
a 
0 
~ I a 

~ 
w 

J LL 
J 

I ~ Z 
w 
g 

BOE-C6-0012658 



V 
Z 
N W 
Q_ 
V 
O 
N 
N 
Q 

+ N_ 
~ 
CG 

2 

f~u
IN  
~ ill 

~ 
J U 
LL_ 
~ 
~ 
W 
a 
O 
~ a 

W 
J 
J 

LL 
 I 

~ Z I 
W I  
0 

O 

> 
~ 
M 
0 
a~ 
a m F 
a? v 0 
O 
N 
wv 
a p 

~ o 

J a 

CD 
c~IQ- 
N Q 0 
Z 
a 

v 

o3wol 
p 
N 

N 
~ 
F 
F'-  
N 
J J 
n 
6.3 

0 J 
W a Vl 
~ ~ a 

a' F'  w NZ - 

J x _N 

F<-a~ 
N 

O 0 w  

G1 N N N N N N 61 y N N N 61 y N N N 61 y y y N m N N N N N N N N N 
> > > > > > > > > > > > > > > > > > > > > > > > >_ > > > > > > > 
~1 ~1 U U ~1 U ~J U U U ~ yU ~ ~1 U t  ~1 ~ ~1 ~1 ~1 ~1 Z1 ~1 ~1 ~1 ~1 ~1 ~1 ~1 ~1 t 
Q Q a Q Q Q Q a Q Q Q Q a Q Q Q Q a Q Q Q Q a Q Q Q Q a Q Q Q Q 

~A 	1n 1A N N -  O ~ O ~ O N 47 O1 O  f0 r  47 ~ O 
00 

	

I~ N 	47 	f'1 f'1 I~- I~ I~ O 	Qf 	00 f0 ~ N~ f'1 	~p 	f'1 O1 Of N Qf p 	O 

	

~on 	cQ ~cq~n~ nnaocc ~nn~4~n~ pcq ~ ruvi ~~ rao ~ cQr 	N 
<~ N~ v  O  e~m

7 0~~~(O ~A v~ e~1 0 N  N CO CO N O I~ N r fp O ~~~~ 
N 	 a0 M O ~ I~ p 	 ~ ~ ~ ~1 O (O O1 ~ ~ O1 
~A 	 ~1 ~ O 	~1 	p1  ~ ~ r 	 r I~ a0 st ~ CO 

	

ln 	N CO a0 	~A a0 	CO 	I~ Q1 M pp N 1n a0 	O r N a0 ~p O 	N 
(Op N ~ 1n v M9 I-. a0 ~ a00 fN0 f00 N N 1n ~ O M ~~ < 

	

I~ 	(O (O (O 	I` I~ 	 f0 	r(O r r W7 f0 	r  01 r (O r r 	N 

Z 
O 
H 

M a  
W ~ 
J ~ O m Ly  
~ Z 

J 
J w 
~ 

_U 
x a 
~ 
~ 

~ ~ Z 
F ~ ~ 
O 
~ 
0 } x 

N } W 
Q 
Z 
0 
~ 
O 
Ox U 

m m m m m m o6 m m m m m m m m m ~ aa0 m N N  m aa0 m N N ~ m~ N  m m 
> > > > > > > > > > > > > > > > m > > m m > > > m m c ~ ~ c~ m  ~ C7 

N 
(O 

r m m (00 N N N O O~1 N (~O N ~ ~ ~ O  V ~ ~ ~ O  (~O O N (NO ~ ~ ~ ~ O  ~ ~ 
~ 	 I~ ~~ a0 M N ~ N~ O t~ v~ O CO t0 CO ~ c0 1— h CO CO OO O CO ~~ O 

I~A 1l ~ iO iO iO iO l(w9 l~ lo ~ iO iO ~ iO ~~ iO ~ iO 1~ 1l) ~! ~ iO tlj 1~ iO 4w7 iO iO ~ 
(o Ln 

LO 
fD CO (O (O e0~7 O(O 

m 
 Q
O

J N O O(00 ~1 w QJ G1 O CO O ~ (O S S O O ~~ O n ~1 OJ 
GO N O N ~1 f0 O) O N Qf O~ O a0 CO CO O c0 ~ O ~A O ~ O O I`~ r  O O CO 

O
O
i QOi 001 OOi OOi ~T O OOi OOi OOi OOi QOf O

op
l OOi QOf O O O OOi S O O OO

i OOi OOi O O S O O O O N -  ~ -  ~ r ~ ~ ~ N N N ~ N N N ~ ~ ~ N N N N N N N 

v 
N 

O 
(0 
~ 
rn 
to a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E 
a Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q a Q Q Q Q a Q Q Q Q 

O Nm v LA (O NM V O(O N a0 O O r N ~1 ~ O(O h CO O O N ~1 v  O 
N N N N-N N N O O O O O O O O O 	 -N N N N N N 

S S S S S S S JS S S S S SJ  SJ  S S S S S O SJ  O JS S O S S JS S S S S 
J J J J J J J 

 N N N N N N N a a a a a a  

BOE-C6-0012659 



J 
¢ 

M U  ¢ 

N Q ~ Z ¢ 
a 
O R J 

o < W ~ 
O J 
N 

N 
~ 
H 

> > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > 
~ i~ i~ 'G i~ T~i i~ T~i u i~ i~ i~ i~ i~ i~ i~ u i~ u i~ T~i T~i ~ T~i i~ i~ i~ i~ u i~ T~i t t5 16 
J ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢' ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 
W 
~ 

0J 	~ u7 	a0 O 	O a0 	u') ~ 	 c0 	 1~ ~ 07 07 	~ f~ 
Z~ y f~ 

Lo 
 r O  O O r~ O ~~ M O~] ~ O~.M  — ~~ lf) ~ (O f~ N M M  pNp tO M N N N lf) ~0 N 

~ r 	c0 r 	c0 	T r r O f~ fp 	r 	11') 11') Q7 O] N 	~O O] r r r cO ~O r LLJ
W W N aO ~~ M r Ma  O7 M 	~ aO O ~ u") ~ O M  N O (O aO N cM O ~~ M M N M u") u") r 

U Z~ u07 r M O  o(D ~ T(00 N  r c0 ~~ r0  ~ M r V M  M O O ~ f~ M  0~0 00 N N - ~ c0 

~ - 	 r r r 	r 

a~ O WQ y  
tP) ~,~j 	(p ~ O

Oi f~ f0 M  M f0 M ln (O 00 QMi 	 0
~ M~ O7 N M r ~O O7 O  { 	~ {`T ~ v { ~ rn 	r rn u~ { cc u~ u~ 	rn~ co 	r ~-  ~ co uO r 

Z 
O 
H 

M , ~ 
W ~ J 0 
m LL  

H ? J J 
W 
: 

U_ _ a 
~ 
U 

~ ~ Z H = 
N 
O ~ ~ ~ _ 

rn(n m m t~ rnt~ t~ rnt~ rnt~ m m N N m N m m m m m m m m m t ~ (n (n (n m t~ U m ~ ~ m ~ j m m ~ j m U m ~ ~ m m ~ m DDDDDDDDD  m [0 [0 [0 D  [0 

c 
N 

O 
~ 
N 
m cu a 

U) } W H 
Z_ 
~ 
~ O 
O X  
U 

ONO 
M

~ M fM ~ f~ f0 c0 01 ~~ l~ ~ N N f0 ~ (OD O] O] N M O N r ~ fM N N a0 O N 
O] O] 01 c0 00 c0 N 	f0 (O f~ f~ f~ ~O lf) ~ a0 f~ N c0 O N N ~O N 	f~ lf) ~~ O] 

l~ l~ l~ l~ l~ ln U) /0 /0 lf ll ~~ lf) /0 /0 ln lf) 10 f0 lf) U) lf /0 /0 ~ /0 l0 lf) ~ lf) l~ ~ 

(O lf) (D ~ l~ l~fl (O f0 f0 N lf) f0 O f~ i~ 00 N O (O c0 fM N O] N O O] f
~0 f~0 ~ f0 	 _ N 

N N N O] O] Q7 NLO lf) 0 LO lf) M c0 lf) 0 	N fM f0 c0 O -  lf) O 01 O O fM O f0 f0 ~ 

0 0 °O rn rn rn rn rn rn rn rn rn rn rn rn rn o o rn rn o rn rn rn rn rn rn rn rn rn rn rn rn 
N N N r r r r r r r r r r r r r N N r r N r r r r r r r r r r r r 

V 
Z 

N W 
Q 
V ~ 
N 
N 
Q 
+ 
N_ 

~ GC 

_ 
uri 
IIIII 

~~ 

J 
U 
L¢L  

~ 
~ 
u1 a 
O x 
a 

~ W 
J ~y  

W H 

~. 

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E 
¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 

(O f- aO O O 	N fM ~ lf) f0 f~ c0 O O 	N fM ~ 0(O f~ c0 O] O 	N M VLO (O ~ O 
N N N N M  
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 

O 

a>> 
cl: 
fM 
0 
a~ 
~ . 
m 
H 

0? v 
O 
O 
N 

n0 

r-- 
tO fM 
a0 O 

BOE-C6-0012660 



J 
Q 

~ U Q  

N -+ C, 
Q 
Z 
Q 

O ~ W  ~ 	
} 	 } 	 } 

N 

~ I~ 

Q 

N 
J 
J 
W 
: 

j. j. d  
? ? ? ? ? 2 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? O O .> O O .? O O O O O O 
ti u ti 2'i u u u u u u u i~ u u u u ti ii ii ~ u~

- 
 T~i ~~ Ti ~~~~~~.. 

QQQQQQQQQQQQQQQQQQQQQ ai aiQ ai aNiQ  
00 00 000 ~ 00 

0J 
W Q 
z> 

W W 
(o ? 

~ vccccu~i~~ °'`n o~ rnp ~~ ro ~ v 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
~~n ~n 	 ~n ~ 	 °' 	rn ~ u~ r ao ~~n rn 	~n o 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 	~~? r 	 ~ c c c c c c c c c c c c c c 
L6 fo fo f0 L6 U~ N M ~ O) ~i ~ ~ 1- C~7 ~ Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

uj p p O ~~~~~ N Qj ~~~~ c c c c C c c c C c c c c C 
f'7 ~ 	 ~ 	c0 O 	00 O 	00 M 	 D 

J x 41 I 

O W ~~j f0 f0 ~ fV N O ~ ~~~  
~~ ~nd.~n~~ co rn 	oo  in rnv ~irrrmccmmmrm ~ mrnm 

H ~ ~ 

Z U 

0 a 

Q ~ v M _N 
J m m m m ~~ m m m 	m 00  m 	m  m  m m m m m m m m m m m m m m m m 0 O ~ Z 

~ 
~ 	 m 	m 
(~ ~ ~ ~ ~ (~ (~ ~ ~ J Vr ~ ? J (~ ~ 	W  O  ~ 

Z 
~ o a 
J 
LU } 
3 :c 

N 	M 
~ -V  O fD M O 00 O ~A O O) ~ 0 0 r M O r CO CO ry LA O 	e~ N~~A 	N 3 3 1 ) 

~ 
O M N O N 00 CO fD ! ~ f0 ^ fD 00 ~7 O O 	N M CO fD 01 (O N 00 pp tr 00 r O O 
iA CO M N fD LA o 	 c'7 N CO 01 M OD p ~A O N N ~ r~~ C c~ 

H } ~ 
CW) 

 O~ O 	 C C O  N N N N ~ N~~~ N~~ N~ N N N N N N OO~ COO 0~0 C~0 _ _ ~ Q  Z ~ ~ 	~ ~ 	~ ~ ~ 

Q O CO r O 	-V 00 LO O N O iA O CO O) -V O O OV N. 	~A ~ 	00 	O C C  QOj 	 f'Oi~ 	IN+, fD 	 O 

Q 
iA O M. iA O ~ N f0 00 fD r ~ N M N CO r M ~ v _O 	M 01 	T  ~~ 	M CO 	r_ 1~ t~ O O'cY . 

U 
X  C_0 00 fD 	f_D 

' 
 O T O) O) T iA O_T O r_ r 	r r 	 N 	~{ 

M 	N M N N N N N 	 M N 	[7 r N  M ~A a0 	N O y y r 
O O O O O O O O O O O O O O O O O O O O O 	M Om M_ O o_ mm  C C 

O N  O 	O O>> O N N N N N N N N N N N N N N N N N N N N N 	N  O 	O 	O 
N N 	N N 	N N N 	N 

u N N N N N N N N N N N N N N N N N N N 
Z  
— ~~ c c C c c c c ~ c c C c c c c c c c 

l9 	/9 	f0 	/9 	/9 	/9 	/9 	/9 	/9 	/9 	~ f0 	/C 	/9 	f0 	/9 	/9 	f0 	/9 	/9 

W J V — N 	a~ g 	N 	N 	a~ 	N 	a~ 	a~ 	a~ 	N 	a~ 	a~ 	a~ 
~~ v v v v v v ~ v~~ v v v v v v v Q rn rn rn rn rn rn rn rn rn rn rn rn rn rn ~ 

LL M O O O O O O O O O Om m Om m O O O W W W W W W W W W W W W W W 

U N N N d N N d N N N N d N N N N N N N N N N N N N N N N N N N N N _ 	_ 	 V V 

cn W a O~~~~ O O O O O ~~ O O O O O ~ O o O O O O O O O o O O O O O » » » » » » » » » > c9 c9 c9 c~ c~ c~ c~ c9 cD c~ c~ c~ (9 c7 
> 
0  

cf)  
a < N N N N N N N N N N N N N N N N N N N p v v v E E v v v v v v P  v v ~ v v~ E ~ 

-F m m m m m m m̀ m m m m m m m m m m m m 
N F- CC ~ o 
~ 2  J 

W 
ly 

Q Q Q Q 	Q o~ U O 	Q U ~ Q V Q Q a' Q_ ~ c~ Q~ in ~ a r Q ao rn 
0— ;  N V  N f7 

~~~~~ (D (Q fD r r CO ~~  
c°.i 

~ Q C~~~~~C~ (~C~7U~' 

i 

~U' ~U'  C~ C9 C7  C9 	C~7C~7~U~' U~' C~')U~' U~' 
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`o `o `o 	`o 0 	`o o `o ò 	`o ò `o ò ò ò 	`o 	`o `o 	`o `o `o 	`o V ~

`o o` o 	0 	o` o` 	o` 	0 0 	o` 	o` 
H H H H H H H H H H H H H H H H H H H H H H H H H H 

W ~ ~ ~ ~ ~ ~ ~ ~ n ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n n ~ c ~ ~ n o. n n ~ 7 
 

N d 
`o 	`o 0 o o o o o o o o o o o o o o o o o o o o o`o 	o o o o o` 	o` o` o> 

U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U o 
cn O — — — — — = — = = = —— 	— 	— — 	— — — — — — — ~ 
Q a0000000000000'000000000'00000000'000 0 
+ 

aaaaaaaa ~aa~aa~aa~~~~a~aaa~~a~~a~~ 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 

~ ~ o 

Q 	 - 2 J  LL   O O O O 	N MV ~ fp I- Op D) O 	N 	~ ~p 1-  00 01 O -  a ~ N~~1~ f0 1~ 
7 	~ 

N  
N~ W  Z 

	

N~~~~ O O O O O O O O O ~ O O ~ O O O O O 	 ~ 	~ ~ ~ ~ ~ 
fO 	fO fO 	m fO 	fO 	fO 	(.) 	(.) (.) (.) (.) (.) 	 (.) ~ W  fO 	 fO fO 	U(.) 	 U ~ j (.) 	V  a Q Q Q Q  

I~NIIII ~ 0~'0 O 

BOE-C6-0012665 



J 
Q 

M Ur  Q 

N J 0 
Q 
Z 
Q 

~ 

N W W 9 
o a>  W p 
O  ? J 
N 

N 

2 

J Q Q Q Q Q y Q Q Q 
W 	 ~ 
3: 

G) G) G) j~ G) N N j~ G) G) N N G) N G) N N N N N N N G) N > > > o ,> > > o  > > > > > > > > > > > > > > > > 

Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q 

W Q N 	~ c 	 Ln 	c c c 	o  
Z 	On 	v;r°v y ~no ~ncDO ~ 3 3 3 N ~ ~i~n~n 	Mao00o 
W~ L ao ^ ir) N~  C ~ ~n u~ ao cn cn cn ~ Ln cn c°  c°  °c 	

1Q ~ N N^ M n ~ r r  
W W N f~ 	~ Y ap ~ Q 1n O LA 1n O LA Y Y Y N N ~ O rn rr f+  CO ~ 1n ~~ 
a' ~~~~ M'~ ~ C O N M ~ M M M ~ N M C C C ~O t0 ~~~q  
U z  
V) ^ 

J = N 

G7  
O^ 	M ~? O c0 ~ 	M O ^ M M ~ O O O 	N M  g M M N N N M a0 O O O 
CO f-  1n 1n ~ Y 	1n ~ CO (D (D (D f0 O f0 Y Y Y n rn ~~ f0 (D M N N f-  M f-  v  f,  O W  ~ 	

O ~~ 	C C C 

Z U 
O a 

v 
M 	~ C) v ~~ vvv 	~~ vvvvvvvv ~ vvv 	vvv 	~ 	~ ~ 
w 	~ ►— ~ N N N N 01 N N  N 	01 	01 	01 	N N N N N N N 01 	01 	01 	N N 	01 	01 	N N 	N  N 	N N 

L L L L L L 	L L L L L L L L L L L L L L p~ o 

Z 
J J ~ ~ U U C` O  U M ` ~ 2 2 2  ~ 2 2 m 2 2 2 2 2 2 2 2 2 2 2 2 2 2 	lC 	lC M m 	

O ~~  
Q N  a a a a a a 	a a a a.a a a a a a a a a a 	a a a 	a 	a ~ 
~ 	?  

J 
0 

co 
CL J 

W  }  
~ 

O O a0 N 	C M 	M(D O N 1n O  N N C a0 (D O 	~ O N Co Co 1n ~A M M  f
- 
 f
- 

 
a0 (D CO f-  O; 	f~ (D O O M O 	M(D ; ~ N 	N 	M ~~~ O T  

N ~~ 	~~ ^ 	O 1n a0 ~~~ 	C 	aN0 	a0 	 N 	C 	 p~ 	N~ N N a~0 a~D 
W }  

r 	O 	
~ 	

O ~_O 	~ 	 O O ~~~ 
M M 1-  q  CO Y O (D O N O 	f- 	N M Y 4 ~~ 	̂^ O) 	O T O O  O O O V- co rn rn rn iO c o co rn^ ^ rn rn ° 0  rn^ c rn rn^ rn n Ln ^ ao ao ^ r ^ ^ ^ ^ co 

Q ~ ~ tn Ln Ln ~ 'n Ln Ln in ~n ~n ~n 'n Ln ~n ~ tn ~ 'n ~ 'n  ~n ~ ~ Ln Ln ~n 'n i° tn tn m 
z o __ 
O CO 	M N C  f-  ~~  00 ~ LA M(D 	1-  C  a0 O 	cv)  M N  f0 	1~ N- N N 	Q  f0 O ~ ~ (D 	M f-  O O ~ M CO f-  M O 	O Co ~ 	N 	~ QO CO O O 	 N 
0 
K 

1~ M a0• O N p f0 O 	~ (D O~ ~~ M N p O) a0 Oi N f0 ~ M 	~  f~  f~ ~.Oj ~.Oj (D (D a0 
N 1n N fD N 	N(D N 	O f- f0 CO Co N 	f~ O Co 	f, 	O ~ 1n  V C 	 C 	^ 	O  
f0 O ~ O f0 Y O O N O O(D ~~ N~ Y  N M O ~,.~ N~ e{ ~~ 1n ~A O O  O O O 
M M ~ M M 	M M 	1n 	M ~~~ 	O O M 	 O O O O O C 	 v 	 C 	 ~ 
c0 CO CO CO c0 ~~ c0 c0 ~ c0 c0 CO c0 CO CO 	c0 	m m O~ m T~~  

Gl N N Gl N N N N N Gl N N Gl N N N Gl Gl Gl N N N N N N N N N Gl N N N N Z  C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C C . 

G) N N N N G) N N N N N G) N N N G) N N N G) G) N N N N N N N N N N N N 

H H H H F0- H H H H H ° 
v  ~ ~~°•~~~~~~~~~~~~~~~~~~~~~~~E-E~E- E~??~ ~ 

N 
W 
a 

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 0 0 0 0 
U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U  

> 

O  = - = = - - - - - = - - - - - = - - - - - = = - - - - - = - - - Q w O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O o a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
+ o 0 0 0 0 0 0 	0 0 0 	0 0 	0 	0 	0 0 0 0 0 0 0 	0 0 	0 0 0 0 	0 0 0 	0 0 0 M 

~ o  
o 

 Q W 
J ll 

04
e{  

CO O O 	N M x 	1n a0 O 	N 	~ f0 O O  N M N M 	 O O O O O O ~ 0~~ v 	 O N 
2 J—  N N N N M N N N N M M M ~ M M 	O O M M 	O O 	O O O  

N N N N y ~ ~~ 
0 W 	W  U U 	 W W 	W W W W W W ^ ~ 

III ~IIIII ~ CMo O 

BOE-C6-0012666 



J 
Q 
U 

N Q 0 
Z 
Q 

v 
O ft  J 

W  O Q   ~ 
O ~ J  
N 

N 
~ 
H 

H 
U 
J 
J 
W ~~ 
~ 

0 J 
LU 

w~ 
W ~ W 

U Z 
VJ - 

j~  
7 > > > > > > > > > > > > > > > > > > > > > > > > > 7 > p .> > p ,> 
u u~~ u u u u u u u u u u u ~~~~~ u u~~~t~ t-- u u u 
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q QQ Q Q o Q 

~ 

000000LnLnLn LnOOOOn ~u~iL°n ~ u`~ c°n 3 3r- 	 r- `Oao 3 0  
C? C? C? I? I? C? I? I? I? I? r~ 

	—.- .- 	~ ~ c c'q •- q•- ~ o `,.~ c o  
~~ O O O O O O O O O O O O 1-  O O ~~~ O~C ~C ~~ m~ n~ O.Y p 

r — — —.- .- — — — — — fD fD ln V ln ~~ ?? N ~ N n N n  ~ j O  

J = N 
Q H d 

c 

O O O O O O O ~~~~ O O O O I'+ o O ~ O D1 ~ 4? o 	~ 	~ 	~ 
C 

O O a. d ~ 	I~ 	~ 	I~ 	f"I 	f+I 	f+I 	f+I 	f+I 	f+I 	f+I 	f+S 	f+I 	f+I 	f+I 	r 	I~ 	fD 	~ (O ~ 	fD 	1~ ~ 	
~~~~p ~ N~ O M ~ 	~ Y ~ O W ~ .- .- .- ~ 	? _ 

Z U O a 

'D 	'C 	 'D V 	'D  

W 	
N 

F~ 
 a>  	a>  	a~  	y  	a>  	a>  	a~  	a~  	a~  	a>  	a>  	a)  	a>  	a>  	a>  	N  	a~  	a>  	a>  	a>  	a>  	a>  	a>  	a~  	a~ 
L 	L 	L L L L L L L L L L L 	 L L L 

  y  	N  	a>  	a~   	a>  	d L 	L 	L a> O    y 
J q Z 

~ 	p~ 	 ~ O~ p~ ~ O O 
lC ` 	fO ` 	` ` 	` 	` 	` 	` 	` 	` 	` l0 lC 	fO lC 	lC lC 	lC 	` 	` 	` ..V_ 	 ~V.. 

O 	~ 	p~ 
fO 	2 	 ~C 	` 	lC 	2 

N p~ 
J lC ~ O 

m LL~ ~ N 0 N 0  N 0  N ~ 0  N N N N 0  N 0 0 0 0 0 0 0 0 0  N 0  d 0  N 0  N 0  —  ~ a 	a 	a a a a a a a n, a a a 	a a a a 	a 	a ~ ~ 	Z ~ tm 
J ~ 

W ~ 
~ 

a0 D1 D1 1- I- N N O O 	ln LO a0 a0 N I- ln a0 f+I f+I 	ao ao 	Nv ~~ f+I C 
~ 01 Q1 O O I-  I-  O O lD tD t~I [~l CO CO 1+ N N V  CO [~] N V  N~~ 1-  v 	tC v 	O 

N 	Q1 O OLO IA f+I f+I O O N N11  ~! 	 ~p O O I-  a0 I-  N f+I f+I _O O_ 	fD Q1 O N C N  
}_O Q1 Q1 O O ~~ (p fD ~~ 	 O O Q1 I~ ~ O 	 ~ fD  Q1 	 ~ O I-  a0 N 

W 	O O f+I NI f+I f+I f'7 f+I N N M M M f+I ao O O et f+I fD 	a0 	~~ I~ I-  ln ln a0 Y a0 
H 	a0 I-  I-  O)  O)  O)  O)  O~ Of O)  O)  O~ O~ O~ O~ ~p fD (O I-  ao ~ a I- ao O O  O O o O fD C fD 
Q Lfl ~ ~ ~ iA ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~A ~ ~ ~ ~ ~ ~C7 ~ ~ O O fD (O (O fD Lo D LO  
Z 
0 	 a  
m ~~ I~ M~ M M 	~~~~~~ N~ ~ I~ ~~ N N N ~ N a0 ~ N~ N C  ln 

~ Of O~ O~ 1- fD ~~~~ fD fD ~ ~ 	~ M 	~~ O~ N I- N ~ (O O a0 N O) 	fD p fD 

U X  o 	~ ~ ~ ~ ~ ~ ~ ~ '~ '~ ~ ~ aoo o ~ ~ ~  ~  ~ c+°)i ~ ~ a°~o rn a°Oo a°Oo u~i u~i rn Y rn 
~~ 	 ~ 	~ 	Q1 	 N N ClI M M ClI OD ao Q1 	O c O 

~~~ a ~~~~~~m~,~~,~,~,~,~~~~m~~~,~,~~, 

Z 
C C C C C C C G C C c C c c C C c C C G C C c C c C C c C C c C c 

N~~ y~~~  
~~~~~s~~ w w w w w w m w ~~~~~~~~~ 	~~~~~~ 

W oE3c°3c°3 ~5't°3t°3 ~5'b'c°3 ~5' ~5' ~5'c°3c°3 ~5'cg'b'b'b' ~5'c°3 ~5' ~5'c°3c°3 ~5'Y3 ~5' ~5' ~5' ~5' ~5' ~5' ~ c c c c c c G c c c c c c c c c c c c c c c c c c c c c c c G c c Q  
m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m 
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